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ESTIMATEDHADIATIOHMX3E TO ‘IHTROIDOF MATIVES ?IU RCNOELAP

MS memorandumis in replyta your requestfor an estimateof
●dditionaldoses to the thyroidof the Rongelapnativesdue to the
f-ct thattallurinm,●s a precursorto iodina,may be presentin
the gut afteringestionof fallomtmaterial. The tellurium,in
tmrn,mightdi8i.ntegratainti radiowtive iodinewhile in the gut,

with subsequentdqosl tion of the iodine in the thyroid.

Zhere are some 37 radioactiveisotopesof t.ellurlumbnt only 7 of
theseare produoedIn fission. Of #ese, 6 are not of interest
(4 have too Aort a h--life, 1 leads to stibleiodine-127 and 1
lesda to hdine-129 tith m half-lifeof 2-4 x 107 years). the
remainingradloiaotepeis WMrlum-132, with a half-lifeof 77 how
leadingto hline-u~ with a half-lAf*of 2.& hours. (Xnciden~
thereis no tilliumpreoumw thati6 of interestherao)

Withouthatingthe originaldata of IASL I have acceptedtheir

&
estima thattherewere ingesti and/orinhaledthe prockctsof
5X1 fissions,assumedtheymm aU ingested and thenproceeded
b calculatethe dose to the thyroidfrom (a) I13i (b) each short=

$W!J3$
ine ieotopeof interestand (c) tie addeddosecomingfrom

The calculationsshow thatT132-1132will producean
addeddos~e of about26%.

The baet eatl.matedpercentageabsorptionand depositionof iodine is
yet to be determined. The beat estimateI can turnup to datein
stillthe 2@ quotd in M13S!?andbook52. However, I will continue b
searchfor additionalinformation.In the meantinethe tablebelow
indicatesthe magnitudeof dosesta the thyroidif one assumes20,
~0, - 100%absorptionand deposition. XncldentaUy,it may be
notedthat the calculationsbelowbaaed on 20% (thenumberassumed
by LASL)showestimateddoses to the thyroidf’zwm1~1 and from
shorterlivediodineisotopesto b. in ood agreementwith those
estimatedby IASL.i.e.,X reps for I3 1 ~M f30reps for short- .
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DU6E 50 THYROID(REP+

ASS-W 100$ Assmi.ng~ Asauning2i3%
. $etmlwm btition Retention

s I,c889WQ8thata~half of the 1132 (half-llfe2eh hours)presentin the gut is
depositedin the thyroid.

s+ If assumeall of the 1~ (half-life2.~ hours)presentin the gut Is deposited
Ln thyroid.

Most probableestimateof ratioof doses to thyroidi8:
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Calculationsof lk)seto Yhpid

m 13, m

+

inhalation sad/or i.nge%tionof 5 x 1(N
rlstials

there are O.my Cl/q/lo&m fissionsAtB+l

or 8.5 x 107 d/q/~ x 1~ fissions

or 38.3$c intakeof 1131

or 1.4 x lCW atom Intakeof
p

(Averageenergy0.22 M)

Dose (reps)= (1.35X 1P ● 0.22){1.6 X d)
-M)(J3J

= 255 -“eps

● ~mtfon for biological decay.

p

Assumerinhalation and/or ingestionof 5 x lC# fissions

At D ~ 1, IU2 intskeis 1.1 x 10H atoms

132 iS abbut0.55 mev or 2.5Ihe averagemean energyof I
timesthatof 1131.

thus,the energyequivalentto 1131would be

(1.1x 1011)(2.5)= 2.75 x 1P ●tomsof 1131

However,due to the shorthalf-llfeof llX (2 4 hrs)
dassume that the energyequivalentof 1.5 x 1 1 •ti~

of Iul reaches the &&

lhus, the ratioof doses
~131d
~ ‘ 9.0
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As-z *A-1 mtioll and/or ingestionof 5 x N fissions

Asstmet 1 nhal ‘Mori @/or ingestionof ~ x @3 fissions

IIM ●rersge mm energy of 1~5 is about 0.3 mm or 1.36
tit ef 141.

*s, the energyequivalent to 1131would be

(2.36X 1#)(L36) = 3.2 x @ ato=sof IU1 ~
equivalent.

1131 Z 4.2Thus,ratioof doses~ .
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Asswx inhd.ation and/or ingesticm of 5 x 1~ fissions.

At B41Dl@30ntaw#)lo

or-lJ x * ●ti

Assue: the X apnt in the gut is 77 hrh

Then,?.3 x + ●tom of Tel= till have disintugratod
Into 7.3 x N 8- of 1132.

~ taf P 18 aboat 0.55 L or 2.5‘he ammge mean ear
-s thatof I 1.

. .m?hns, the amrgy equivalenttO I would be

(7.3x ~N2.5) z 1.8 x # ato=eot I=. - ‘
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